Abstract: Water is essential and vital to all human activities. Despite its importance, it is the most
I. Introduction
Toxicity and sub-lethal toxicity of soaps, detergents and bio-refractory organics create water pollution and affect the ecology and micro-organism, fauna and flora near the pollution load [1, 2] . Biological toxic effect is significant to physiology and behaviour of organism to alter its capacity for growth and reproduction or mortality [3, 4] . Hence soaps, detergents and bio-refractory organics containing water should be avoided to drain in the water reservoir the check the pollution.
Despite these improvements, continuing urban growth and nonpoint-source runoff of contaminants and storm water are expected to challenge these historic gains [5, 6] . Though, water is essential to all forms of life and makes up 50 to 97% of the weight of all plants and animals and about 70% of human body [7, 8] . Despite its importance, water is the most poorly managed resource in the world [9, 10] . Urbanisation is known to impact the hydrology and aquatic integrity of urban streams. Native aquatic insect communities become less abundant and diverse in streams impacted by urbanisation [11, 12] . Iju river is the primary sources of drinking water in Iju township. The river receives laundry detergent, urban runoff, agricultural waste and sewage discharge and is an area of rapid growth in urban sprawl.
Interest in metals like iron (Fe) which is required for metabolic activity in organisms, lies in the narrow 'window' between their essentiality and toxicity [13, 14, 15] . Their sources are mainly from weathering of minerals and soils, atmospheric deposition [16, 17] ; domestic effluents [11, 18] ; urban runoff [4, 18] and spoil heap [8] . It is toxic at very low concentration in water and is known to cause brain damage in mammals [5, 19] .
The major effect of the presence of Fe in domestic water is aesthetic because of the colour. The pH of a water body determines the chemical species of many metals and thereby alters the availability and toxicity in the aquatic environment [5, 14] . This catchment supports a rapidly growing population and there are concerns regarding the water quality of the river. The main uses of water in the catchments are domestic, agricultural (i.e. livestock watering) and aquatic ecosystem use [10] .
The research work is aimed at determining the influence of human activities on the physical and chemical properties of Iju river of Ogun State, South West Nigeria. The outcome of this research could be beneficial Local, State, and Federal Governments as it will be useful in policy formulation, implementation, monitoring and evaluation, especially on issues relating to water and sanitation management.
II. Materials And Methods

Reagents and Chemicals
Erichrome black-T, ammonium chloride (NH 4 Cl), magnesium sulphate pentahydrate (MgSO 4 ), sodium iodide (NaI), sodium azide, chloroform, potassium dihydrogen phosphate (KH 2 PO 4 ), hydrochloric acid (HCl), barium chloride (BaCl), silver nitrate (AgNO 3 ), sodium hydroxide (NaOH), methyl orange and phenolphthalein were purchased from May and Baker, England. Sodium thiosulphate (Na 2 SO 3 ), starch indicator, potassium dichromate (K 2 Cr 2 O 7 ), ferroin indicator, standard FAS (ferrous ammonium sulphate), molybdenum reagents and anti-bumping granules were products of Pharmacia Fine Chemicals, Uppsala, Sweden. All reagents were of analytical grade.
Sampling Protocol
Three rivers (Majopa, Iju and Ilaro rivers) were selected and from each river three water samples were taken from three sampling points namely point 1, 2 and 3 as recommended by Morrison et al. [1] and Kumar [20] . Points 1 and 3 are non-pollutant contact points (downstream and upstream) while point 2 is the pollutant contact point (mid stream) very close to the human activities going on in the area. Containers were lowered to approximately 20cm below water surface with the neck pointing slightly down, as suggested by Bartram and Balanc [21] . The labelled containers were kept at temperature of 5 0 C until analysis not later than 24 hours.
Physical and Chemical Tests
The procedure in sampling for river water involves two basic steps; these are information on physical and chemical properties. Water quality parameters analyzed in accordance to standard methods of APHA [22] were the physical properties which include: pH and electrical conductivity while chemical properties were total suspended solid, total solid, total acidity, total alkalinity, total hardness, chloride, nitrate, phosphate, sulphate, iron, dissolved oxygen, biological oxygen demand and chemical oxygen demand.
Quality Assurance Procedures
Special precautions taken for quality assurance were as follows; all reagents were of analytical grade and samples for metal analysis were preserved with 3ml concentrated HNO 3 per liter in the field. Samples used for determination of metals, physical properties, SO 4 2-and NO 3 -were collected in plastic bottles and those for the determination of DO, COD, BOD and PO 4 3-were collected in specialized glassware. Samples for DO were treated at the site with 2ml of manganese sulphate and 2ml alkaline-iodide-azide solution. Precautions were taken to avoid the trapping of atmospheric oxygen. Quality control measures for pollutants, especially toxic metals include reagent and blank analyses, spiked sample recovery determinations and multiplicity of samples.
Samples for COD, NO 3 -, SO 4 2-and PO 4 3-were refrigerated and analyzed within 24 hours. All plastics and glass wares utilized were pre-washed with detergent water solution, rinsed with tap water and soaked for 48 h in 50% HNO 3 , then rinsed thoroughly with distilled deionized water. They were then air-dried in a dust free environment. All containers for bacteriological analysis, in addition to the previous treatments, were sterilized in an autoclave at 121 0 C for 15 minutes. The plastic bottles were not capped to avoid distortion. 
Results
IV. Discussion
According to WHO [23] and FEPA standards [24] , the optimal range of water pH for most of the aquatic species is from 6.5 to 8.5. pH values of the sample water were within the optimal range and these values are within limit. Though, the upstream (point 3) is somewhat higher. The results of the analysis indicated that the electrical conductivity values obtained during the study ranged between 426 and 1100 µS/cm. This shows that the values of both the downstream and upstream (Point 1 and 3) are within the desirable limits set by WHO standards except for the midstream point (Point 2) which is slightly higher than the WHO standard [16, 23] .
The results obtained in the analysis indicate that total suspended solid (TSS) is between 13 and 55 mg/l and above the desirable limits set by FEPA standards (>10 mg/l) with range of values. Also, the total solid values obtained during the study ranged between 69 and 10467 mg/l. This shows that the values of the downstream and upstream (Point 1 and 3) are within the desirable limits set by WHO standards except for the midstream point (Point 2) is higher than the WHO standard [23] . Literature classified water TSS as follows: TSS less than 100 mg/l as weak, TSS greater than 100 mg/l but less than 220 mg/l as medium and TSS greater than 220 mg/l as strong water. Results of the study show that midstream point (Point 2) can be classified as strong.
Total alkalinity values obtained is within range of values between 50 and 70 mg/l and fall within the WHO standard [23] of 80-120 mg/l considered optimum for alkalinity of the water. Therefore, it was found that the amount of total alkalinity (Table 1 ) was running below the lower limit of optimum range. That might allow for rapid pH fluctuations, makes pH control more difficult and might contribute to corrosion. Total acidity results obtained in the analysis is within range of values between 6 and 10 mg/l.
The concentrations of nitrate, sulphate and phosphate in all the sampling points varied between 0.5 to 2.2 mg/l for nitrate; 4 to 27 mg/l for sulphate and 2.67 to 4.01 mg/l for phosphate respectively (Table 1) . Nitrate, sulphate and phosphate concentrations observed were below WHO [23] and FEPA [24] standards. The levels of nitrate may give rise to methaemoglobinemia, also the levels of nitrate reported in this study in addition to phosphate levels can cause eutrophication and may pose a problem for other uses.
The maximum acceptable concentration of iron in water for river water is 0.3 mg/l (WHO, 2004). Therefore, it was found that the level of iron obtained in the river water was from 1.03 to 2.21 mg/l.
Dissolved oxygen (DO) values obtained for point 1 to 3 varied between 2.85 to 3.05 mg/l as shown in Table 1 . The DO is a measure of the degree of pollution by organic matter, the destruction of organic substances as well as the self purification capacity of the water body. The WHO standard [23] for sustaining aquatic life is stipulated at 5mg/l a concentration below this value adversely affects aquatic biological life [9] , while concentration below 2mg/l may lead to death for most fishes [25] and anaerobic conditions that cause bad odors [11] . The DO level at point 1 to 3 was below these levels.
An indication of organic oxygen demand content of river water can be obtained by measuring the amount of oxygen required for its stabilization either as BOD and COD. Biological Oxygen demand (BOD) is the measure of the oxygen required by microorganisms whilst breaking down organic matter. While Chemical Oxygen Demand (COD) is the measure of amount of oxygen required by both potassium dichromate and concentrated sulphuric acid to breakdown both organic and inorganic matters. BOD and COD concentrations of the river water were measured, as the two were important in unit process design.
BOD concentration of the river water obtained for point 1 to 3 ranged between 3 to 43.8 mg/l ( Table 1 ). The concentrations of BOD at the mid stream (Point 2) were higher than the WHO standards [23] of 20 mg/l for river water. BOD indicates the presence of microbial activities and dead organic matter on which microbes can feed. BOD is directly linked with decomposition of dead organic matter present in the wastewater and hence the higher values of BOD can be directly related with pollution status of the wastewater [25] . The higher value of BOD means present of more biodegradable organic material [27] .
The river water has an average COD concentration of 21 to 175 mg/l for point 1 to 3 ( Table 1 ). The concentrations of COD at the mid stream (Point 2) were higher than the WHO standards (WHO, 2004) of 100mg/l for river water. Chemical oxygen demand is defined as the amount of a specified oxidant that reacts with the samples under controlled conditions [28] and is often used as a measurement of pollutants in wastewater and natural water. COD of samples was not found in limit prescribed by WHO [23] .
High COD and BOD concentration observed in the river water might be due to the use of chemicals, which are organic or inorganic that are oxygen demand in nature.
V. Conclusion
Based on the findings of the study, it could ascertained that there is evidence of both biological and chemical pollution, because of the importance of river water as a source of drinking water to the community and its use for domestic purposes, the best way to guarantee continued supplies of clean river water is to reduce pollution. Government should inform and educate the farmers about voluntary actions through which the farmer about voluntary actions through which the farmers can better manage animal waste, apply fertilizers and pesticides according to plant needs and properly schedule irrigation.
Individuals can help by improving their house keeping practices, by learning how to properly dispose of household products containing hazardous substances. Proper safety measures should be taken by individuals by not situating their wells along the flow path of potential pollution sources such as septic tanks, latrines and waste disposal sites and by disposing their laundry water.
